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AUTOMATION DEVICE FOR SETTING ONCOLOGICAL DIAGNOSES 



FIELD: medical engineering. SUBSTANCE: device has illumination canal and 
instrumental canal of endoscope. The illumination canal has ocular and objective, 
optical input of the illumination canal is connected to visible light and ultraviolet radiation 
source outputs. Optical input of the device has inputs of the optical fiber of the first 
group which outputs are connected to selective spectrometric transducers inputs, 
respectively. Outputs of the selective spectrometric transducers are connected to 
information inputs of personal computer through multi-channel analog-to digital 
converter. Information outputs of the computer are the device outputs. The control 
outputs are connected to inputs of controlled light radiation sources which outputs are 
connected to the instrumental channel optical fiber inputs of the second group, 
respectively, which outputs are the optical outputs of the device. EFFECT: early stage 
diagnoses of oncological diseases. 3 dwg 
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(57) Pecpepar 

H3o6peTeHne othocmtca k m6ami^hhckoR 
rexHUKe n MoxeT 6biTb ncnonbsoBaHO ppn 

flHamOCTMKM paHHMX CTaflUfl OHKOJlOIWeCKMX 

3a6oneBaHkifi, b tom Mucne npu 
sHflocKonvmecKnx h racTpooHTepocKonnHecKnx 
MCCJieflOBaHnax. CymHOCTb M3o6peTeHMn: 

yCTpoflCTBO COA6p>KMT KaHan OCBeLll,eHMfl M 

MHCTpyMSHTanbHbiM KaHan 3HAocKona, KaHan 
ocBemeHnsi coAepwm OKy/iap n o6teicrnB, a 
onTMMecKuCi bxoa KaHa/ia ocBeineHHH nepe3 
nepeicnioHaTerib coeAHHeH c BbixoAaMM 

IdCTOHHMKa BHAHMOrO CBeTa U MCTOHHMKa 

yjibTpac{)MOJieTOBoro uznyveHvm, onTHsecKHM 

BXOAOM yCTpO^CTBa HBfifllOTCfl BXOAbl 

onTMnecKnx bojiokoh nepBofl rpynnu, BbixoAbi 

KOTOpblX COeflMHeHbl COOTBGTCTBGHHO C BXOflaMM 

ceneKTHBHbix cneiapoMeTpuMecKnx asthmkob, 

BblXOAbl KOTOpblX Hepe3 MHOrOKaHa/lbHblfl 

aHanoro-une^poBOM npeo6pa30BaTe/ib 

COeAHHeHbl COOTBeTCTBeHHO c 

UHcfcopMau.uoHHbiMH BxoflaMM nepcoHanbHotf 
3BM, MH0opMaL^noHHbie BbixoAbi KoropoB 



HBJlHIOTCfl BblXOAaMM ycTpoflcTBa, a 
ynpasflflioiuMe BbixoAbi coeAHHeHbi c BxoflaMH 
ynpaBflaeMbix hctohhmkob CBeTOBbix 

B03AefiCTBHfl, BblXOAbl KOTOpblX nOflKTIIOMeHbl 
COOTBeTCTBeHHO K BXOA3M OnTMMeCKMX BOJIOKOH 

BTopoii rpynnu MHCTpyMeHTa/ibHoro KaHana, 

BblXOAbl KOTOpblX HB/lfllOTCfl OnTHHeCKHMH 

BbixoAaMM ycrpoticTBa. 3 mi. 
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(54) AUTOMATION DEVICE FOR SETTING ONCOLOGICAL DIAGNOSES 



(57) Abstract: 

FIELD: medical engineering. SUBSTANCE: 
device has illumination canal and 
instrumental canal of endoscope. The 
illumination canal has ocular and objective, 
optical input of the illumination canal is 
connected to visible light and ultraviolet 
radiation source outputs. Optical input of 
the device has inputs of the optical fiber 
of the first group which outputs are 
connected to selective spectrometric 
transducers inputs, respectively. Outputs of 
the selective spectrometric transducers are 
connected to information inputs of personal 
computer through multi-channel analog-to 
digital converter. Information outputs of 
the computer are the device outputs. The 
control outputs are connected to inputs of 
controlled light radiation sources which 
outputs are connected to the instrumental 



channel optical fiber inputs of the second 
group, respectively, which outputs are the 
optical outputs of the device. EFFECT: early 
stage diagnoses of oncological diseases. 3 dwg 
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AnamocTHKM paHHHX CTaAnC^ OHKonornMecKnx 
3a6oneBaHnS, 8 tom Mucne ripa 
3HflocKonnMecKMX n rac«^HTepocKonnMecKHx 
MccneAOBaHMnx. 

H3BeCTHO yCTpoRCTBW^I SHflCXJKOnMMSCKMX 

nccneflOBaHUM, nosBO/iflioiijee o6Hapy>KHTb 
na-bsaBJieHHue ynacTKn o6cneAyeMo£i nonoc™ 
BHyrpeHHUx opraHOB npn BH3yaribHOM 
Ha6/iK)fleHMM o6cneAyeMbix opraHOB m hx 
ocBemeHUH b o6nac™ BHAUMoro nanyMeHun 
(3anBKa flnoHkiu N 63-23776, Kn. A 61 B 5/00). 

Han6onee 6jih3khm k npeAnaraeMOMy 
HBnaeTCfl SHAOCKon (bbt. cb. N 929050, Kn. A 
61 B 1/00, 1982, EH. N 19), coAepttainnfl b 
CBoeM cocTaBe KaHan ocBeineHun, k KOTopoMy 
Mepe3 onTMMecKnii nepemiicmaTenb nooMepeAHO 
noAioiKDMaeTca mctohhmk ynbTpacpwoneTOBoro 
(Y<t>) ocBemeHun h mctomhmk bmahmoto cBeTa, 
nocneAOBare^bHO noAcoeAMHeHHbie k BbixoAy 
KaHana ocBeifleHUH oKynap, 

MOHOXpOMaTMHeCKH^ CpWlbTp M 

cneicrpocKonnMecKua AeTeicrop, a bxoa KaHana 
ocBemeHua 1 Mepes o6"beKTMB 8 CBfl3aH c 
o6cneAyeMofi noBepxHOCTbio BHyTpeHHero 
opraHa nai^em-a. 

floCTOHHCTBOM H3BeCTHOrO ycTpoitaTBa 
flBJineTcn to, mto b HeM Anamo3 o HannMnn Tofi 
win hhoH naTOJiorMM npon3BOAHTca Ha ocHOBe 
nocneAOBaTeiibHoro aHann3a cneicrpa 
cpnioopecijeHTHoro cBeMeHun, B036y>KAaeMora 
30HAnpyioiHMM y<t)-n3^yMeHneM, He TpaBMnpyn 
ysacTKn o6cneAyeMofi cnn3MOTofi. 

Oahsko M3B6CTHoe ycTpoflCTBO o6naAaeT 

PHflOM HeAOCTaTKOB! 

BO-nepBblX, HeAOCTaTOMHOM TOHHOCTbKJ 
AMamOCTMKM M HeAOCTaTOHHOfi TOHHOCTbK) 

noKanu3aflnn naTonorimecKoro onara, raK KaK 
aMnnnTyAa cuma/ia Ha BbixoAe 
cneiapoMeTpMHecKoro AamnKa 3aBHcnT ot 
cyMMapHOM Be/iUMMHbi Bcero noTOKa 
cpnioopecLieHTHoro CBeseHMfl, B03HW<aiomero Ha 
Bcefl o6cneAyeM0^ noBepxHOCTH 9 b npeAenax 
nortfl BUflUMOCTM o6"beKTHBa 8; 

BO-BTopbix, Ann noonepeAHoro npoBeAeHun 
BM3yanbHoro Ha6nioAeHHfl n 

CneKTpOMeTpMMeCKOM AiarHOCTMKM 

o6cneAyeMO« noBepxHOCTH 9 Heo6xoAHMO 
nepnoAH^ecKM OTcrernBaTb n BHOBb 
npMCTerMBaTb k oKynnpy 5 MOHOxpoMaTMMecKne 
cpmibTpbi 6 m cneicrpoMeTpuHecKMCi fleTeiaop 7, 
mto co3AaeT HeyAo6cTBO npn SKcn/iyaTaLjMH h 
CHHwaeT HaAe>KHOCTb annapaTa; 

B-TpeTbux, ftnn KBann0MKai4nn bmab 
naTonornn o6cneAyeMoro ynacTKa 9 
Heo6xoAMMa noonepeAHafl cwieHa 

MOHOXpOMaTHHeCKMX 4>KnbTpOB 6, 

ycTaHaBJiMBaeMbix Me>KAy oxynapoM 5 n 
cneiapoMeipHMecKUM AeTeicropoM 7, hto 
C03AaeT AonojiHMTe/ibHbie HeyAo6cTBa h 

CHM)KaeT TOMHOCTb AHarHOCTMKM H H3Ae>KH0CTb 

annapaTa BcneAOTBue M3MeHeHnR 
xapaiaepucTMK cpunbTpoB b pe3ynbTaTe hx 
nOCTOflHHOM nepecrbiKOBKH. 

L4enb H3o6peTeHna pa3pa6oTKa KOHCTpyKLjHH 
AHamocTHHecKoro annapaTa, o6naAaiomero 
ynyHiueHHbiMH TexHMMecKHMM h 

3KcnnyaTai4MOHHbiMM xapaKrepMCTHKaMM, 
noBbiiueHne AnamocTHKH, tomhoctu 
noKann3amin rpaHW4 naTonornnecKoro onara, 

TOMHOCTU A03HPOBKM CBeTOBOrO B03fleflCTBKm Ha 

naTonoiwecKMfi onar, aBTOMaTH3aflMfl npoflecca 
AHamocTUKH. 

I4ertb AocTuraeTca TeM, hto 



KOHCTpyicrnBHo o6"beAHHeHHbie KaHan 
ocBeuneHHH c OKynapoM n o6 j beKTidBOM m 
MHCTpyueHTanbH^^KaHan SHAoexona, bxoa 
KaHana ocBeLA^^Hqepes nepexnioHaTenb 

OnTHMeCKM CBfl3S^^ BblXOAaMH MCTOMHUKa 

BMAHMoro CBeTa m mctohhuks 
ynbTpacpMoneTOBoro M3nyMeHHH, 
AononHHTenbHo coflep>KMT rpynny ceneianBHbix 

CneKTpOMeTpHHeCKMX flaTHMKOB, 

MHoroKaHanbHbifl aHanoro-q^icppoBofi 
npeo6pa30BaTenb, rpynny ynpaBnaeivibix 

MCTOHHUKOB CBeTOBblX B03AetiCTBH« M 

nepcoHanbHyio 3BM, ABe rpynnbi onTMHecKMX 
BonoKOH, bxoan onTiwecKnx BonoraH nepBOfi 
rpynnu nBnnioTcn onTunecKHMM BXOAaMM 
annapaTa, a mx BbixoAbi cooTBeTCTBeHHO 
coeAHHeHbi c BxoflaMM ceneKTMBHbix 
cnexTpoMeTpuHecKnx AaTMUKOB rpynnbi, BbixoAbi 
KOTopbix nepe3 MHoroKaHanbHbiiS 

aHanoro-micppoBoR npeo6pa30BaTenb 

nOAKniOMeHbl K HHCpOpMaUMOHHblM BXOflaM 

nepcoHa/ibHoJi 3BM, HHcf)opMaunoHHbi« buxoa 

KOTOpO« SBnfleTCfl HH0OpMaqHOHHblM BblXOAOM 

annapaTa, a ynpaBnfliomne BbixoAbi 
nepcoHanbHoi^ 3BM noAxnioneHbi 

cooTBeTCTBeHHO k BxoflaM ynpaBnneMbix 
mctohhukob CBeTOBbix B03fle«CTBnR rpynnbi, 

BblXOAbl KOTOpblX OnTHMeCKM CB5)3aHbl C BXOflaM H 
COOTBeTCTByiOlflMX OnTMMeCKMX BOnOKOH BTopofl 

rpynnbi, Bbixoflbi KOTopbix flBnnioTCJi 

OnTHHeCKHMM BblXOflaMH. 

B pe3ynbTaTe BBefleHun onTusecKnx 
bojiokoh o6ecne4HBaeTCfi ToneMHbifl o6xoa 
noxanbHbix ynacTKOB o6nynaeMO« noBepxHocTM. 
CoeAHHeHne botiokoh c ceneKTHBHbiMn 

(y3KOnOnOCHblMM) 4)OTOMeTpHHeCKMMH 

AaTHUKaMH o6ecneMHBaeT OAHOBpeMeHHoe 
(napannenbHoe) MSMepeHne cumanoB bo Bcex 
noAAnana30Hax a"hh BonH Ha6niOAaeMoro 
cneiapa, a ynpaBnaeMbie hctohhmkm CBeTOBbix 
B03Ae8cTBHH nosBO/iflioT ncnonb30BaTb annapaT 
Ann nocneAyiomefl CBeTOBoS Tepanwn 
BbmBneHHbix paHHUx CTaAHtf OHKonornMecKnx 
3a6oneBaHniS 6e3 xnpypmnecKoro 

BMeiuaTenbCTBa. 

Ha 0nr. 1 flaHa cxeiwa npeAnaraeMoro 
ycTpodcTBa; Ha dpw.2, 3 rpacpMKn, noncHntoiflne 
npMHi^nn Kann6poBKH n AnamocTMKM c noMotflbio 
annapaTa. 

AnnapaT coAepKUT KaHan 1 ocBemeHMfl 
SHAOCKona, onTMHecxnii bxoa KOToporo 
coeAHHeH c bhxoaom nepeKnioMaTena 2, BXOAbi 

KOTOpOrO COOTBeTCTBeHHO OnTHMeCKH CBJ13aHbl c 

BbixoAOM ncTOMHUKa 3 ynbTpaq^HoneTOBoro 
M3nyneHna n ncTOMHMKa 4 bmahmoto CBeTa. 
KaHan 1 ocBeifleHHfl MMeeT OKynnp 5, 
npeAHa3HaMeHHbifl Ann BM3yanbHoro 
Ha6nioAeHHfl MccneflyeMoK noBepxHOCTM Mepe3 
o6"beKTMB 8. KaHan ocBeifleHwa 1 KOHCTpyKTMBHO 
o6teAMHeH c nHCTpyMeHTaribHbiM KaHanoM 7, 
nepByio 8 m BTopyio 9 rpynnu onTunecKnx 
BonoKOH, MHoroxaHanbHbi^ aHanoro-flncppoBO^ 
npeo6pa30BaTenb 10, BbixoAbi KOToporo 

COeAHHeHbl COOTBeTCTBeHHO c 

MHCpopManHOHHbiMM BxoflaMM nepcoHanbHO« 
3BM 11, ynpaBnaioiMHe BbixoAbi KOTopoi^ 

COeAHHeHbl COOTBeTCTBeHHO C BXOflaM n 

ynpaBnnioiflux hctomhhkob 12 CBeTOBbix 

B03A6HCTBMM, BblXOAbl KOTOpblX OnTMHeCKH 
CBfl3aHbl C BXOAaMH OnTHHeCKHX BOHOKOH 9 

BTopofl rpynnbi, bxoaw ceneKTMBHbix 
cneiapoMeTpunecKHX AaTMMKOB 13 onTMMecKM 

CBfl3aHbl C BblXOAaMH onTM"-ieCKMX BOnOKOH 8 
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MHoroKaHanbHoro aHanoro-i4M(ppoBoro 
npeo6pa30BaTe/iH 10. Bxoan 14 c 
bojiokoh 8 nepBofl hun nannioTcn 

OnTMMeCKMMM BX0A3MM ^H^ Ta . 3 BblXOAbl 1 5 

onTMMecKHX bojiokoh 9 b^PR* rpynnbi nBnnioTcn 
onTMMecKMMM BbixoAaMn annapaTa. Ha cpur.1 
nofl no3nu,uefi 16 o6o3HaneHa o6cneAyeivian 
noBepxHOCTb. 

B xaMecTBe aHanoro-u,ncppoBoro 
npeo6pa30BaTe/iR MO>KeT 6biTb ncnonb30BaH 
nio6o(i AL4n, pa6oTaioiij,nii b pexoiMe 
nepnoAMMecKoro onpoca bxoahom MHCpopMamw. 

B KaqecTBe nepcoHanbHofl 3BM 11 MorceT 
6wTb ncnonb30BaHa nio6an coBMecruMan 
n3BM OTeMecTBeHHoro ww 3apy6e>KHoro 
npon3BOflCTBa, HanpMMep, PC AT 286/386/486. 

Ka>KAblfl H3 CeneKTMBHblX 

cneiapoMeTpuMecKnx astmukob 13 
(M3MepmejibHbix npeo6pa30BaTere(i) 
npeAHasHa^eH Ann npeo6pa30BaHun BenwHMHbi 
oooTBeTCTByiomefi cneKTpa/ibHOM 
cocTaBnntoLii,e(i cnmanoB cfwiioopecLjeHTHoro 
CBeneHHfl b nonoce cneicrpa B 
cooTBeTCTByioiAnfl aHanoroBbitf onetapvi^ecrnvt 
cnmaji. B KaMecTBG Tawx astmhkob MoryT 6biTb 
ncnorib30BaHbi, HanpuMep, coneTaHne 

y3KOnOJ10CHblX OnTHHeCKMX (pWlbTpOB, 

ycTaHaB/inBaeMbix Ha bxoa6 cepn^Hbix 

LlJMpOKOnO/lOCHblX (pOTOnpMeMHMKOB. 

YnpaB/ineMbie hctomhmkm 12 cseTOBbix 
B03AeflcrBnfl npeAHasHaseHbi Ann 

CpOpMUpOBaHHfl M3JiyHeHMfl B BMflMMOM 

Anana30H8, y/ibTpacJwoneTOBoro H3ny4eHnn, 
nHcJjpaKpacHoro mnynemn wm hx coHeTaHuB, a 
napaMeTpbi M3/iy4eHnn (Hanpwuiep, 
HHTeHCMBHOdb H3nyneHnn, cneiap, A03a 
o6nyweHnn, npoAonxHTenbHOCTb oe/iyneHHn), 
3aAaiOTCfl ot I~I3BM. 

B KanecTBe ynpaBnneivibix mctohhmkob MoryT 
6biTb ncnonb30BaHbi, HanpuMep, 

yjibTpacpnojieTOBbiii /ia3epHbiii M3nyHaTenb Tuna 
nasepHbie nonynpoBOAHHKOBbie ahoaw, 
CBeTOAHOAbi h Apyrne ynpaBnneMbie cepwtfHbie 

MCTOHHUKM. YnpaBneHMe MHTeHCMBHOCTbK) 
MCTOHHHKOB npOM3BOAHTCn nyTeM H3MeHeHMn 

ynpaBnnioiii,Mx B03AeflcTBnfl (aha na3epHbix 

AMOAOB, CBeTOAHOAOB H3MeH6HHe ypoBHfl TOKa 

nuTaHMfl, Ann MMnyjibCHbix hctohhhkob c 
HeperynnpyeMoff aMnnHTyAotf nyTeM M3MeHeHMH 

MaCTOTbl H CKB3)KHOCTM H3JiyMaeMblX 

HMnynbcoB). 

YCTpotfCTBO MO>KeT pa&OTaTb B HeCKO/lbKMX 

pe>KMMax: 1) BM3yanbHoro Ha6nioAeHnn; 2) 
AHamocTHKH; 3) Kann6poBKn; 4) 
TepaneBTMHecKoro CBeTOBoro B03fleficTBMn. 
B pexMMe BH3ya/ibHoro Ha6nK)AeHnn 

BMAMMbIM CBeT OT HCTOHHHIO 4 4epe3 

nepeK/iioHaTejib 2, KaHan ocBem,eHnn 1 u 
o6*b6KTHB 8 ocBemaer ynacTOK o6cneAyeMOM 
noBepxHocTM 16. H3o6pa>KeHne ocseiAeHHoro 
yMacTKa nepe3 o6-beKTHB 6, KaHan ocBemeHun 1 
a OKynnp 5 BM3yaribHO Ha6nK>AaioT ao 
o6Hapy>KeHMfl noAO3peBaeM0ro 
(n3-bfl3B/ieHHoro) y^acTKa, Tpe6yioinero 6onee 

TOHHOM flUarHOCTMKM. 

B pe>KHMe AnarHocTHKM o6"beKTHB 6 

OCTaeTCfl OpueHTMpOBaHHblM Ha 

noA03peBaeivibifl yMacTOK o6cneAyeMofl 
noBepxHocTM. C noMombio nepeKnKwaTenn 2 k 
KaHany ocBew,eHnn 1 noAKnKwaiOT hctomhhk 3 
yribTpacpnojieTOBoro mny^enm. noAaioT 
ynbTpacpHOJieTOBoe M3nyMeHne or ncroMHMKa 3 
Mepe3 nepexniOHaTejib 2, KaHan ocBe^eHiin 1 m 



(($/^loopec^eHTHoe) CBeneHne. Ha6nioAaK)T 
M3o6pa>KeHMe ocBemeHHoro ysacTKa 
oocneAyeMofi nojMwocTM b cpnioopeciieHTHOM 
CBere Mepe3 o6i^^B 6, KaHan ocBeneHna 1 m 
OKynnp 5 n yTomSBro6nacTb noA03peBaeMoro 
ynacTKa Ann nocneAyKJineR tohghhoS 
AnamocTHKM. 

flnn npoBeAeHun ToneHHofl AMamocTMKH 
Bbi6paHHoro noA03peBaeMoro y^acTKa 
o6cneAyeMofl noBepxHOCTn 4 nepe3 
nHCTpyMeHTanbHbiR KaHan 7 k roMKaM 3Toro 
ynacTKa o6cneAyeMO(i noBepxHocTM 
noonepeAHO noABOAST bxoa 14 onTunecKnx 
BonoKOH 8. B npouecce To^e^HoS AnarHOCTMKM 
nocneAOBaTenbHO o6xoa«t bxoaom 14 Bee 
noA03peBaeMbie tohkh noA03peBaeivioro 
ynacTKa o6cneAyeMofl noBepxHocTM. 
OnraopecueHTHbie curHanbi, B036y>KAaeMbie Ha 
noBepxHocTn noA B03AeflcTBneM 

ynbTpa0noneTOBoro ocBemeHMn, Mepe3 
onTMMecKMe BonoKHa 8 nociynaioT Ha BXOAbi 
cooTBeTCTByioi4Mx y3KononocHbix 

CneKTDOMeTpHMeCKMX ASTHMKOB 13, KOTOpbie 

npeo6pa3yioT aMnnnTyAbi cooTBeTCTByioineR 
cneKTpanbHoR cocTaannKDineH cumanoB 
cpnioopeci^eHTHoro cBeHeHun b nonoce 
cneicrpa \ btophhhoto CBeneHMn, Koropan 
ABnneTcn Han6onee MHO>opMaTMBHo« Ann 
aHann3a Toro nnn MHoro Buna naionornn, b 
aneiapuHecKHfl cuman. Cumanbi c BbixoAa 
Ka>KAoro cneKTpoMeTpuMecKoro AaTMMKa 
nocTynaioT Ha cooTBeTCTByioiUMii bxoa 
MHoroKaHanbHoro aHanoro-uncppoBoro 
npeo6pa3oaaTenn (AI4I"I) 10, rAe 
npeo6pa3yioTcn b i^ncppoByio cfopiwy n b bhas 
L(McppoBbix koaob nocTynawT Ha bxoa 
nepcoHanbHofi 3BM 10. 

npuHi^nn qbopMnpoBaHun AnamocTMwecKHX 
cumanoB m anropnTM pa6oTbi 3BM b stom 
pe>KMMe cocTOMT b cneflyioineM. 

Becb flnana30H (pnioopecneHTHoro cBeneHun 
pa36nBaeTcn Ha 



noAAnanasoHbi 



B Ka>KAOM 



noAAnana30H8 o6cneAyeMoro ynacTKa Ann 
noBbiujeHun tohhocth AnamocTupoBaHun m 

nOBblWeHUn CTaTHCTMMeCKOfl AOCTOBepHOCTH 

n3MepeHMiS ocymecTBnneTcn N n3MepeHufi 
4ncna A ik , rAe i HOMep noA0nana3OHa, k - 
HOMep MsiwepeHun tk _ — ~ y nocTynaioT Ha 

3BM, rAe onpeAe^neTcn 
OKMflaHMe no MSBecTHOMy anropnTMy 



A = i J A 



<1> 



nocne OKOHMaHMn o6cneAOBaHnn 
noA03peBaeMoro ynacTKa m nonyneHun Bcefl 
ooBOKynHOGTM 3HaMeHMfl A| 3BM TaioKe no 
MSBecTHOMy anropnTMy 

A max supA(2) 

onpeAenneT MaKcuMaribHoe 3HaMeHne 
aMnnMTyAbi cumana m HopMnpyeT Bee 
pe3ynbTaTbi M3MepeHviii no cooTHOiueHMio 

Aj oth Aj/A max (3) 

B pe3ynbraTe nonyMaioT coBOKynHOCTb 
OTHOCMTenbHbix 3HaMeHnCi aMnnnTyA cumanoB 

Alo-mAi/A max , 
AioTH Aj/Amax, 
AnoTH Ap/ Amax (3) 
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Bcewiy H3MepHeM0My cneiapy (7^= Xj S J^,.). 

flocroMHCTBO nepexoAa k OTHOCHTenbHbiM 
3HaHeHMfiM aMnjiMTyfl ^^anoB coctoht b 

nOBbllijeHMM 06-beKTMB J^B H flOCTOBepHOCTH 

0L(eHKM coctohhhh n^WbHoro ynacTKa 
o6c/ieflyeMofl noBepxHOCTH 9.. A6conioTHbie 
SHaneHkin ckimanoB A i b noAAnana30Hax 
cneicrpa ^ 6yAyT 3aBnceTb He TonbKo ot 
cocTOHHkin oonynaeMbix TKaHetf (ot HannHHH 
narajiornH m BHfla naTOJiornn), ho h ot pnaa 
flpyrux cnemianbHbix cfjaicropoB: 

OT paCCTOHHHH Me>KAy OTKpblTbIM KOHLJOM 

BonoKOHHO-onTHMecKoro wryTa 18 m 
o6cneflyeMofl noBepxHOCTbio b npoi^ecce 
M3MepeHMfl BTopuMHora (cp/noopecijeHTHoro) 
_M3/iyMeHHfl; 

OT MHTeHCMBHOrO IIOTOKa y0-M3JiyMeHHH 
(MOmHOCTM Pycp) MCT0MHHK3 13, 

B03fleflCTByiomero Ha oojiynaeMyio 
noBepxHOCTb; 

OT HHTeHCHBHOCTM BTOpHMHOTO 

(cpmoopeci^eHTHoro) H3nyHeHHH c o6nynaeMofl 

nOBepXHOCTH, KOTOpafl MO>KeT 6blTb 

MCKyccTBeHHO yBenimeHa BBefleHneM b 
opraHHMecKue TKaHM Ha o6nyHaeMofl 
noBepxHOCTM cnei^anbHbix 
ceHcn6nnn3npyioLMMX BemecTB. 

I~lpn nepexoAe k OTHOCMTeribHbiM 3HaneHMHM 

BJIMflHMe 3TMX (fcaKTOpOB MCKTWHaeTCfl. 

Ha cpHr. 2, 3 npHBeAeHbi npuMepw KpuBoii, 
nocTpoeHHoR no cooTHOweHWO (3), 
xapaicrepHbiM Ann Hee HBrmeTCH, hto xoth 6n b 
oflHOM M3 noAAnana30HOB 3HaneHne paBHO 
1. Pea/ibHbie pacnpeAeneHun MoryT 6biTb 

np0M3B0/lbH0(i qbopMbl H 3aBHCHT OT BHAa 

naTO/iorou nccneAyeMoro ynacTKa. 

flnn npeAsapnTenbHoro nonyneHkifl 
AnarHOCTMMecKMX KpnTepneB b annapaTe 
npeAycMOTpeH pe>KHM Kann6poBKn. CynHocTb 
AnamocTHMecKnx KpnTepneB 3aiaiK)HaeTCfl b 

TOM, HTO COBOKynHOCTb (3) 3HaHeHMfl 

OTHOcnTenbHbix aivinnnTyA cnmanoB Aj 0TO pf\s\ 
Bcex noAAHanasoHOB atihh bojih \ cneicrpa 

BTOpHMHOrO (CpJIIOOpeCLieHTHOro) CBeMeHHfl 

npeACTaBJineT co6ofl o6-beKTHBHyio o 4 eHKy 
cocTOflHun opraHUMecKnx TKaHed o6nyHaeMofl 
noBepxHOCTH. (lpn Kann6poBKe annapaTa b 
KaMecTBe o6cneAyeMofl (oonyHaeMofl) 
noBepxHOCTM ncno/ib3yioT o6pa3Libi nopaweHHbix 

M HOpMa/lbHblX TK3HGM, nOJiyHeHHblX B 

pe3ynbTaTe xnpyprn4ecKnx onepaL(nH 
OHKonorn^ecKMX oortbHbix. naTonornji o6pa3L^0B 
TKaHefl npeABapnTenbHO noATBep>KAaeTCfl 

TOCTOJlOrMMeCKHMM M LJMTOJlon/IHeCKHMH 

HccneAOBaHUJiMH. 

B pe3ynbTaTe MHoroKpaTHbix o6nyHeHnfl 
Kann6poBOMHbix o6pa3L(OB TKaHefl c 
pasnnMHbiMn BHAaMH naTonon/iH nonynaioT 
ycToiiMUBbie coneTaHUfl OTHOCHTe/ibHbix 
3HaneHnH aMnnnTyA CHmanoB 

cpnioopeci^eHTHoro cBeMeHun Ann Ka>KAoro 
xapaiaepHoro (hbho Bbipa>xeHHoro) BHAa 
narajiornn n Ann HopMbi: 



rAe Ay oth(^) OTHOcnTexibHbie 3HaneHHfl 
aMnnnTyA cnma/i0B Ann noAQnana30Ha; 



ycToi^HUBoe coMeTaHne 3HaMeHnK Ajj(^) 

flBTineTCJl npM3HaK0M KOHKpeTHOro COCTOSHkin 

o6cjieAyeMo« n^^cHOCTki (HopMa, H3Ba, 
nonkin, paK, j=4))^^P 

AnropnTMOM ^ReoTbi 3BM 1 1 b stom 
pe>KHMe TaKxe nB/wioTCfl cooTHOiueHun 1-3. 
OTJiHHueM «BnneTC5i to, hto b KanecTBe 
o6pa3L^OB ncnojib3yioTCfl 3AopoBbie m 
nopaxeHHbie tk3hm. 

Ha qonr. 3 npuBeAeH npuMep, 
xapaiaepM3yK3iMn(i npuHi^nn nonyneHUfl 
KnaccHcpMKaqnoHHbix npM3HaKOB, rAe uncppaMU 
o6o3HaHeHo: 1 HOpMa, 2 n3Ba, 3 - nonun, 4 
paK. rnaBHbiM nBnneTCfl to, hto Ann Ka>KAofi H3 
naTonoruB MaKcuiviyMbi pacnono>KeHbi b 
pa3JiMMHbix noAAnanasoHax m cpopiwa xpi-iBofl 
pa3JiMHHa. flnj) npaBunbHofl AnarHOCTHKH 
Heo6xoAUMO npaBunbHoe OTOKAecTBneHne 

KO3qO0Ml4HeHTOB OTHOCMTe/lbHblX 3HaHeHMfl, 

nonyHeHHbix ot nccneAyeMoii TKaHU (cpur. 2), c 
0AH03 M3 KpMBblX, xapaKTepH3yiou4HX 
KnaccucpMKamioHHbiii npnaHaK (cooTHomeHne 4, 
cpnr.3). 

nocne Ka/in6poBKH annapaTa n nojiyneHMn 
AnamocTHHecKHX KpnTepneB Kn aii no 
cooTHOiueHMK) (4) Ann Ka>KAoro BMAa naTonornn 
n Ann HopMbi annapaT npuroAeH k npwMeHeHHK) 
Ann AHamocTHKH. B npoqecxe AnarHOCTHKH 
o6nyHaeMoa nosepxHOCTbro nBnneTcn 
noA03peBaeMbiPi ynacTOK BHyTpeHHero opraHa 
nauneHTa. B pe3ynbTaTe B03AeRcTBMJi 
y<t>-u3JiyHeHkieM Ha noBepxHOCTb nonynaioT 

COBOKynHOCTb (3) OTCHeTOB OTHOCMTenbHblX 

3HaMeHM« AioTM(^i) aMnnHTyA cumanoB 
cpnioopecueHTHoro n3nyHeHM«. nonyMeHHyio 

COBOKynHOCTb OTCMeTOB Aj 0TH (Xj), cpaBHUBaiOT 

noonepeAHO c xapaiaepHbiMM coneTaHMflMM (4). 
ripn 3tom xapaiaepHbie coneTaHMn (4) 
ncnonb3yioTCfi b KanecTse KpnTepneB oueHKM 
cocTOflHMfl o6/iyqaeMofl noBepxHOCTH. 
CpaBHeHkie nonyneHHoti npn nsMepeHMnx 

COBOKynHOCTH OTCHeTOB Ai 0TH (Xj) C KpHTepUHMH 

(4) npon3BOA«T no npuHi^nny Han6ojibwero 
npaBAonoAo6nn. CpeAn AnamocTMHecKnx 
KpnTepneB (4) onpeAenneTcn tot KpnTepn« 
K nai j, b kotopom coneTaHMe (3) otohstob 
Aiomt^) Han6onee 6jih3ko k coBOKynHOCTM 
OTcneTOB (1), nonyneHHbix npn M3MepeHnnx b 
npoLiecce AnamocTMKH. 

Ha ocHOBaHMM Bbi6paHHoro Han6onee 
6/iM3Koro KpnTepMfl (o6naAaioinero Han6onbiunM 
npaBAonoAo6neM) AenaeTcn 3aicnioMeHMe o 
cooTBeTCTsyiomeM coctoahmm MccneAyeMoro 
xioKanbHoro ynacTKa o6nyHaeMOfl noBepxHOCTH, 
T.e. cpopMnpyioT Anamo3 cocTonHun AaHHoro 
ynacTKa. flnarH03 cpopMnpyeTcn aBTOMaTunecKH 
c noMOiAbio 3BM 15. 

AnropnTM pa6oTbi 3BM b stom pewuMe 
MOxeT 6biTb, Hanpniwep, npeACTaBneH b 
cneAytomeM bhab. 

BbiMncnneTcn KBaApaT OTKnoHeHun 
0TH0cnTeribHbix 3HaHeHMfl aMnnHTyA Ann 
nccneAyeMoR noBepxHOCTH Aj 0TH ot 
3HaneHniH Aij 0TO no cooTHoiueHMio 
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rAe j 1, 2, 3, 4 cooTBeTCTByioT HopMe m 
BHAy naTonornn, 

i HOMep nacTOTHoro noAQManasoHa, 

a nocne onpeAenneTca HOMep naTonornn, 
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j min Ej 

rioc/ie ycTaHOBJieHwa flnamo3a coctohhmh 
OMepeflHoro noKajibHorajfcBCTKa o6;iyHaeMofl 
noBepxHOCTM Bxofl neper/ieinaioT 
(opueHTupyioT) Ha APyroWeHeHHbifl /loxanbHbiR 
yMacTOK o6o3peBaeMoPi nosepxHoc™ 9. 
nepeHai^ennBaHne KOHTpo/inpyeTca Bkisya/ibHo 
Mepe3 oKynnp 5, KaK m b paHee paccMOTpeHHOM 
oiynae Kann6poBKH annapaTa. fluamocTHKa 
onepeAHoro noKa/ibHoro ynacTKa o6o3peBaeMofl 
o6nacTM noBepxHOCTM npon3BOAHTcn 
aHanorMMHbiM o6pa30M. 

rioc/ie o6xoAa Bcex nHTepecyiomnx TOMeK 
noA03peBaeivioro y^acTKa nosepxHoc™, 
Ha6^K)AaeMoro b 30He buahmocth oe^eicrHBa 6, 
cfcopwinpyeTca nojiHbifl Anamo3 coctohhmh 
Ha6^K)AaeMoro ynacTKa BHyTpeHHero opraHa 
namieHTa. Pe3y/ibTaTbi Anamo3a BbiAaioTcn Ha 
AHcnnefl I19BM vt MoryT 6biTb BbiBeAeHbi Ha 
nenaTb b suae AnamocTMHecKoro 3aKnioHeHMH. 

B c/iynae HeAocraTOHHOM nyBCTBUTenbHoc™ 
o6ny4aeMO« noBepxHoc™ k y<t>-H3nyMeHi/iio ot 
hctohhhio 3 b npoMecce Kann6poBKn n 
AHamocTHKH na o6cneAyeMbiH ynacTOK 
noBepxHOCTM Mepe3 BonoKHa 9 MO>xeT 6biTb 
noAaHO AononHMTe/ibHoe y<t>-M3nyHeHne ot 
ynpaanneMoro hctomhwo y<t>-M3^yHeHnn, 
BXOAflinero b KOMnneicr ynpaBJiaeMbix 

HCTOHHUKOB CBGTOBblX B03AeMCTBMil 12, KOTOpbie 

b 3Tom cnynae BKnionaioTCfl ot (13BM 11. 

Pe>KMM CBeTOBoro TepaneBTunecKoro 
B03AeRcTBHfl flBJineTcn Aono/iHHTenbHbiM n 
ncnonb3yeTcn b rex cnyManx, KorAa BbinsneHbi 
paHHue cTaAMM naTonorun (He3HaMHTe/ibHbie 
«3BeHHbie o6pa30BaHnq, jioica/ibHbie 
o6pa30BaHnn HeAo6poi<aHecTBeHHbix TKaHefl m 
T.n.), KOTopbie AOCTynHbi Ann TepaneBTimecKoro 
CBeTOBoro ne4eHna. AnnapaT npeAycMaTpuBaeT 
repaneBTunecKoe neneHne HanpaBneHHbiM 

BMAMMbIM CBeTOM, y/lbTpaCpMOJieTOBblM 

nsnyMeHneM, MHCppaKpacHbiM nsnyMeHMeM u mx 
coHeTaHMJiMM. Ha ocHOBe nonyMeHHoro 
AnamocTHMecKoro 3aKnioHeHHfl no M3BecTHbiM 
MeTOAMKaM CBeTOBO« TepanMM ppa Kaxppro 
BbiflBJieHHoro BHAa naTO/iornn 3aAaeTcn 
HHAMBMAyanbHbifl pe>KHM CBeTOBoro 
B03fle8CTBHH (MHTeHCHBHOCTb o6nyHeHHH, 
cneiap CBeTOBoro B03AeCicTBMf), bha MOAynj^nM 
nsnyHeHMfl, npoAon>KMTenbHOCTb ceaHca una 
A03a o6nyMeHMfl n T.n ). flanee paccMOTpeHHbiM 
paHee cnoco6oM noBTopneTcs o6xoa BonoKHa 8 
TOMeK Ha6niOAaeMoro ynacTKa o6cneAyeMofl 
nosepxHocTn. no pe3ynbTaTaM AHamocTHKH 
coctohhmh Ka>KAoro JioKanbHoro y^acTKa (tohkm) 
noBepxHOCTM, Ha ocHOBe 33AaHHbix b n3BM 11 
napaiweTpoB CBeTOBoro TepaneBTHHecKoro 
B03AeflcTBnn, ot n3BM 11 Ha ynpaBJiaeMbie 

HCTOHHMKH 12 nOAaiOTCH COOTBeTCTByKJlAHe 

ynpaB/inioiAMe cumajibi. IIoa AeficTBueM sthx 
cumanoB 3aAaHHoe ot n3BM 1 1 M3JiyMeHne ot 

MCTOHHHKOB 12 Mepe3 COOTBeTCTByHDLi|He 

Aono/iHMTejibHbie onTHMecKne BonoKHa 9 
B03AeficTByeT Ha jioKanbHbifi ynacTOK 

nOBepXHOCTM, HBJlflKDlAMflCfl o6"beKTOM 

CBGTOBoro TepaneBTMMecKoro neneHvifl. 

3aAaHne A03bi CBeTOBoro TepaneBTMMecKoro 
B03fleCicTBMn BKnioMaeT b ce6a, Hanpwwep, 
ycTaHOBKy n poAOTDKMTen bHOCT m CBeTOBoro 

B03AeClCTBHn t k H yCT3H0BKy MHTeHCMBHOCTM 

noTOKa CBeTOBoro B03Ae«CTBnn n b kbjkaom 
AnanasoHe cBBTOBoro B03AeSicTBUfl. B 
COOTBeTCTBHH C 3TMMH npeABapMTe/ibHO 
saAaHHbiMn (nenamuM BpanoM) B03Ae(icTBHflMH, 



(ynbTpao^MoneTOBoro, bhahmoto CBeTa, 
MHCppaKpacHoro) hctomhmk3 CBeTOBoro 
B03Ae«CTBMA m a^^TCfl yposeHb n j noTOKa 

CBeTOBOrO M3JiyH^^P(MOIAHOCTb H3JiyMeHHfl). B 

TeMeHne ceaHca^TOBM M3JiysaeT TeKymee 
speMA t onpeAenneT Texymyio 

npoAon>KHTenbHOCTb M3ny4eHnn (t j-to) m b 
MOMeHT ee coBnaAeHna c 3aAaHHOtf 
npoAonxnTenbHOCTbio t k BKmonaeT hctohhmkh 
M3nyMeHMfi, T.e. 

tfc (tj to) BblKJIIOHeHkie 

napaMeTpbi CBeTOBoro B03Ae«CTBH?i Ha 
o6nyMaeMbiR noKanbHbiS ywacTOK noBepxHOCTM 
KOHTponnpyioTCfl no aMnriMTyAaM ckirHanoB 
A,(^), OTCMHTbiBaeMbiM b npoqecce ceaHca 
CBeTOBofl Tepannn c bnxoaob AaTMMKOB 13 c 
noMombio AI4n 10. 3tmm o6ecnemiBaeTCfl 

TOHHOCTb A03HPOBKM CBSTOBOrO 
M SCpCpeKTMBHOCTb 

TepaneBTHMecKoro neMeHun pa3fiMMHbix 
nsBeHHbix m OHKonornnecKHX 3a6oneBaHnR Ha 
paHHMX CTaAHHX mx noflBJieHMR. BnaroAapa 
AononHHTe/ibHOMy npuMeHeHnio b ycTponcTBe 
onTMHecKnx bo/iokoh 8 m 9 o6ecneHMBaeTCJ) 
TOMeMHbifl o6xoa noKanbHbix ynacTKOB 
o6nyMaeMo(i noBepxHOCTM. CoeAHHeHne 

BOflOKOH 8 C CeneKTHBHblMM 

CneKTpOMeTpMMeCKHMM AaTHMKaMU 1 3 

o6ecneHMBaeT OAHOBpeMeHHoe (napan/ienbHoe) 
MSMepeHkie cumanoB bo Bcex noAAMana30Hax 
Ahmh bojih Ha6nioAaeMoro cneiapa. 

Hcn071b30BaHHe OTHOCHTenbHblX L^MC^pOBblX 

OTCMeTOB aMnriMTyA cumanoB, no/iynaeMbix c 
noMombK) AL4n n n3BM, no3BonqeT no/iynnTb 
ycTOMMMBbie A^amocTHMecKMe KpurepuM (4) m 
3HaHHTenbHO yMeHbiDMTb po/ib cy6-beKTHBHoro 
0aiaopa b ycTaHOBneHMn Anamo3a. 
npuMeHeHne ynpaB^neMbix hctohhmkob 

CBSTOBblX B03AeflCTBMtf 12 n03BOJ15ieT nOBblCHTb 

MyBCTBMTe/ibHOCTb annapaTa npn AnamocTUKe m 
no3Bon?ieT ncnonb30BaTb annapaT ppn 
cBeTOBow Tepannn paHHUX CTaAMR 
OHKonorMHecKnx 3a6oneBaHHM, cpa3y xce nocne 
nx BbmBneHun b npouecce AnamocTMKM. 
nocneAHee o6cTonTenbCTBO 3HaHHTe/ibHO 
noBbiiuaeT 3o))0eKTHBHocTb annapara, He 
TpaBMnpys nauneHTa Heo6xoAHMOCTbio 
npoBeAeHMfl AononHMTenbHbix npoueAyp, 
Hen36e>KHbix npn APyrux MeTOflMKax neHeHnn. 
noxiyHeHHbifi acpo^eKT He nsnnejca npocTofl 

CyMMOft SCpCpeKTOB OT BHOBb BBeAeHHblX 

cocTaBHbix nacTefl annapaTa, a nanfleTcn 
pesy/ibTaTOM hx coBMecTHofl pa6oTbi no epyinoft 
MeTOAMKe, paccMOTpeHHOM paHee. 

<J>opMyna M3o6peTeHnn: 

ABTOMaTH3MDOBaHHOe yCTpOMCTBO AHfl 

AMamocTHKM b OHKonoruM, BKnioHaiomee 
KOHCTpyKTMBHO o6-beAHHeHHbie KaHan 
ocBemeHun c OKynnpoM m 06-beicrnBOM m 
MHCTpyMeHTaxibHbiR KaHan SHAocKona, bxoa 
KaHana ocBemeHun nepe3 nepemioMaTenb 

OnTHMeCKH CB33aH C BblXOAaMM HCTOHHUKa 
BHAHMOTO CBeTa M HCTOMHUKa 

y/ibTpacpMoneTOBoro MsnyneHHn, 
OTnuMaroineecfl TeM, hto oho coAepawT rpynny 
ceneKTMBHbix cneiapoMeTpHMecKnx asthmkob, 
MHoroKaHanbHbift aHanoro-i^Mc^poBoCi 
npeo6pa30BaTe/ib, rpynny ynpaBJineMbix 

HCTOHHUKOB CBeTOBblX B03AeflCTBH(i M 

nepcoHanbHyio 3BM, ABe rpynnbi onTMHecKMX 
bo/iokoh, BXOAbi onTHMecKnx BOJioKOH nepBofl 
rpynnu HBnaioTCfl onTMMecKMMH BXOAaMM 
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cneiapoMeTpuMecKHX asthhkob rpynnu, Bbixoflbi 
KOTopux Mepe3 MHoroKaHanbHbii^ 

nOflKHIOMeHbl K MHCp^^B^OHHblM BXOflaM 

nepooHajibHOfl 3BM, H^^ManaoHHbiR buxoa 

KOTODOfi HBJlHeTCH HH0OpM3L(HOHHblM BblXOflOM 



coot BeTCTseH ho k bxoasm ynpaBJiaeMbix 
hctomhmkob CBeTOBbix B03AeflcTBnfl rpynnbi, 

BblXOflbl KOTOpblX^^MMeCKM CBH3aHbl C BXOflaMU 
COOTBeTCTByKDlUl^^PuMeCKHX BOJIOKOH BTOpofl 

rpynnbi, BbixoflS^^oTopbix HBJinioTCfl 

OnTMHeCKMMM BblXOflaMU ycTpoiioTBa. 
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